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PROBLEM TO BE SOLVED: To obtain practically applicable crude polyoxymethylene(POM) copolymer powdery 
granules as a raw material of stabilized POM copolymers through economically advantageous and simple 
process, and to provide a method for producing such a stabilized POM copolymer using the above crude 
powdery granules. 

SOLUTION: The crude POM copolymer is such one as to be discharged from a polymerizer, and after ground, 
gives granules which have the particle size distribution characteristics and surface pore size characteristics 
specified in (1)and (2) as described below, respectively: (1 ) the fraction >1.0 mm in particle size accounts for 
10-50 wt.%of the whole granules, (1-a) having the average diameter of the surface pores of >4 ^m, wherein 
(1 -b) the total volume of the pores <4 |j,m in diameter accounts for <50%of the total volume of the surface 
pores, and (2) the fraction <D.18 mm in particle size accounts for <30 wt.%of the whole granules. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[C laim(s)] 

[Claim 1] The rough polyoxymethylene copolymerization object particulate matter which has the particle-size- 
distribution property and surface pore property which are the rough polyoxymethylene copolymer discharged 
from the polymerization machine, and it is ground and are specified by following the (1) - (2). 
(1 ) The component exceeding the particle size of 1 .Omm is 1 0 — 50 % of the weight, the average diameter of the 
surface pore of the above-mentioned (1— a) component is 4 micrometers or more, the whole pore product with c 
diameter of 4 micrometers or less is 50% or less among the whole surface pore product of the above-mentionec 
(1 -b) component, and a component with a (2) particle size of less than 0.18mm is 30 or less % of the weight. 
[Claim 2] The manufacture approach of the stabilization polyoxymethylene copolymer characterized by carrying 
out melting kneading processing of the rough polyoxymethylene copolymerization object particulate matter 
according to claim 1 with a stabilizer after deactivation processing of the residual polymerization catalyst. 
[Claim 3] The manufacture approach of a stabilization polyoxymethylene copolymer according to claim 2 that 
0.1 - 0.8% of the weight of an instability end exists the residual polymerization catalyst of a rough 
polyoxymethylene copolymerization object particulate matter to a polyoxymethylene copolymer component 
after deactivation processing. 

[Claim 4] The manufacture approach of a stabilization polyoxymethylene copolymer according to claim 2 or 3 
that a rough polyoxymethylene copolymer is obtained considering an acid catalyst as a polymerization catalyst. 
[Claim 5] The manufacture approach of the stabilization polyoxymethylene copolymer of claim 2-4 given in any 
1 term that a rough polyoxymethylene copolymer is obtained by the polymerization under existence of a 
hindered phenol system compound. 

[Claim 6] The manufacture approach of the stabilization polyoxymethylene copolymer of claim 2-5 obtained 
when a rough polyoxymethylene copolymer carries out a polymerization using the raw material monomer 
containing the moisture of 10 ppm or less given in any 1 term. 

[Claim 7] The manufacture approach of the stabilization polyoxymethylene copolymer characterized by adding 
the deactivationHzed processing agent of a residual polymerization catalyst and carrying out grinding 
processing to a rough polyoxymethylene copolymer continuously between before the grinding processing 
machine charge from from [ just before discharging from a polymerization machine ], obtaining a rough 
polyoxymethylene copolymerization object particulate matter according to claim 1, and carrying out melting 
kneading processing with a stabilizer after that. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the economical manufacture approach of the rough POM 
copolymerization object particulate matter used as the raw material of the polyoxymethylene copolymer (it may 
be hereafter called a POM copolymer for short) excellent in stability, especially thermal stability, and the 
stabilization POM copolymer concerned using the particulate matter. 
[0002] 

[Description of the Prior Art] Since a POM copolymer is excellent in properties, such as mechanical physical 
properties, thermal resistance, chemical resistance, an electrical property, and sliding nature, and excellent also 
in fabricating-operation nature, it is used for wide range applications, such as a machine part, autoparts, and 
electrical-and-electric-equipment components, as engineering plastics. Generally the stabilization POM 
copolymer with which practical use is presented is manufactured in the following processes. First, the annular 
acetal like a trioxane is made into the main monomer, an annular acetal or cyclic ether including carbon atom 
adjacency structure is made into a comonomer, the chain transfer agent for adjusting a degree of 
polymerization according to the object further is added, and a rough POM copolymer is obtained by 
copolymerizing using a cation activity catalyst. 

[0003] The rough POM copolymer generally applied has a part for the instability end of most amount. Moreover 
it remains in the activity condition, and depolymerization of a copolymer is caused easily or a polymerization 
catalyst causes the increment for an instability end. Therefore, the rough POM copolymer which is a 
polymerization product An organic or inorganic basic compound, for example, alkylamines, alkoxy amines, After 
the hydroxide of hindered amine or alkali metal, and alkaline earth metal etc. performs neutralization of a 
catalyst, or deactivationHzed processing, Decomposition clearance for an instability end is performed by 
presenting the decomposition clearance process for an instability end, and heating under existence of the wat€ 
used together by request, such as a basic compound, for example, the compound like the above etc., alcohol, 
etc. Thus, the stabilization POM copolymer with which practical use can be presented is obtained by blending 
various kinds of stabilizers, in order for the amount of instability end to give long term stability besides stability 
especially heat-resistant stability etc. next to the POM copolymer by which decomposition clearance was 
carried out, and blending various additives, a reinforcing agent, etc., in order to give the property according to 
the object, and carrying out melting kneading by request, further. 

[0004] Simplifying such a complicated multistage story process is strongly called for from a viewpoint of a cos 
cut. Therefore, amelioration of amelioration of the quencher of a residual catalyst deactivation [, such as 
amelioration of the polymerization machine in a polymerization process and a polymerization catalyst, ] 
chemically-modified degree, the deactivationHzed approach, etc., the decomposition accelerator in the 
decomposition clearance process of an instability end, a decomposition stripper, etc. has been proposed, for 
example. However, there is a limitation in achievement of the object of this invention according [ these ] to th 
improvement only paying attention to [ each ] a specific process naturally, and the manufacture approach oft 
much more economical stabilization POM copolymer which considered synthetically from a polymerization 
process to the stabilization process of a final POM copolymer was searched for. Especially the decomposition 
clearance process for an instability end among said processes If ****** which' gives a POM copolymer to a fir 
stabilization process (stabilizer compounding operation) is made without needing the most complicated 
processing actuation, and that processing taking a lot of energy, and passing through this process substantial! 
Although manufacture of a stabilization polyoxymethylene copolymer is attained economical very advantageou 
for that, it is required to obtain a quality rough POM copolymer to a polymerization process and/or residual 
catalyst deactivation chemically-modified degree. 

[0005] As the improvement approach of the formation of residual catalyst deactivation, pulverizing and 
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deactivation — zation-processing the rough POM copolymer which is a polymerization product is known among 
these from viewpoints, such as increase in efficiency of decomposition clearance of the instability end following 
residual catalyst deactivation-ized effectiveness and it, and particle size of a grinding object was made so 
desirable that it is small (J P, 57-804 14,A, J P, 58-3481 9,A). However, in the case of smallness, in processes, such 
as next kneading, the problem on handling of poor interlocking of the grinding object to a kneading machine 
arose [ particle size ] too much. Then, the approach which enabled manufacture of the additive addition 
compound which substantial clearance of an instability partial decomposition clearance process was possible 
for, and was stabilized was proposed by manufacturing the rough POM copolymer which adjusted distribution of 
particle size appropriately further (J P ,1 0-1 01 756,A). 

[0006] When constraint was large, and handling of this particulate matter became difficult when the rough 
polyoxymethylene flake which deviates from this condition tended to be made and particle size distribution 
moved to the diameter side of a granule too much, and it moved to the diameter side of a large drop too much, 
for grinding, stabilization was technically difficult, so that it might enter within limits to which the mean particle 
diameter and particle size distribution of a rough POM copolymer were specified, when this invention person 
added examination further about this technique. This solution for manufacturing a stabilization 
polyoxymethylene copolymer economically like and by presenting a final stable chemically-modified degree with 
a polyoxymethylene copolymer, without passing through the simplified process, especially the decomposition 
clearance process for an instability end was searched for. 
[0007] 

[Problem (s) to be Solved by the Invention] Therefore, this invention is an economical very advantageous and 
easy process, and makes it a technical problem offer of a rough POM copoiymerization object particulate 
matter used as the raw material of the stabilization POM copolymer with which practical use can be presented, 
and to offer the approach of manufacturing a stabilization POM copolymer using the rough POM 
copoiymerization object particulate matter. 
[0008] 

[Means for Solving the Problem] The result of having examined synthetically all the processes from the 
polymerization process of a POM copolymer to a stabilization process this invention persons attaining this 
object, By the property of the powder of the rough POM copoiymerization object particulate matter which is a 
particulate matter of the rough POM copolymer which is a polymerization product being the factor which grasps 
the key, and specifically specifying particle size distribution and the condition of the pore of the front face of 
the particulate matter in the suitable range Moreover, maintaining the above-mentioned quality target, even if 
the component of the diameter of a large drop becomes [ many ] from the particle size distribution proposed 
J P ,1 0-1 01 756,A by using the specified particulate matter It came to complete a header and this invention for 
the ability of the stabilization POM copolymer which was furthermore excellent in extruder operability to be 
manufactured. The summary of this invention is as follows. 

[0009] The 1st invention is the rough polyoxymethylene copolymer discharged from the polymerization machine 
and relates to the rough polyoxymethylene copoiymerization object particulate matter which has the particle- 
stee-distribution property and surface pore property which it is ground and are specified by following the (1) - 

(1) The component exceeding the particle size of 1.0mm is 10 -50 %of the weight, the average diameter of the 
surface pore of the above-mentioned (1-a) component is 4 micrometers or more, the whole pore product with 
diameter of 4 micrometers or less is 50%or less among the whole surface pore product of the above-mentione 
(1-b) component, and a component with a (2) particle size of less than 0.18mm is 30 or less %of the weight. 
The 2nd invention relates to the manufacture approach of the stabilization polyoxymethylene copolymer 
characterized by carrying out melting kneading processing of the rough polyoxymethylene copoiymerization 
object particulate matter 1st given in invention with a stabilizer after deactivation processing of the residual 
polymerization catalyst. The 3rd invention relates to the manufacture approach of a stabilization 
polyoxymethylene copolymer given in said 2nd invention in which 0.1 -0.8% of the weight of an instability end 
exists the residual polymerization catalyst of a rough polyoxymethylene copoiymerization object particulate 
matter to a polyoxymethylene copolymer component after deactivation processing. The 4th invention relates tc 
the manufacture approach of a stabilization polyoxymethylene copolymer given in invention of said 2nd [ the ] 
or 3 from which a rough polyoxymethylene copolymer is obtained considering an acid catalyst as a 
polymerization catalyst. The 5th invention relates to the manufacture approach of a stabilization 
polyoxymethylene copolymer given in 1 [ which ] said 2-4th invention from which a rough polyoxymethylene 
copolymer is obtained by the polymerization under existence of a hindered phenol system compound. The 6th 
invention relates to the manufacture approach of a stabilization polyoxymethylene copolymer given in 1 
[ which ] said 2-5th invention obtained when a rough polyoxymethylene copolymer carries out a polymerization 
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using the raw material monomer containing the moisture of 10 ppm or less. The 7th invention adds the 
deactivation-ized processing agent of a residual polymerization catalyst and carries out grinding processing to a 
rough polyoxymethylene copolymer continuously between before the grinding processing machine charge from 
from [ just before discharging from a polymerization machine ], and obtains the rough polyoxymethylene 
copolymerization object particulate matter of a publication to said 1st invention, and it is related in it to the 
manufacture approach of the stabilization polyoxymethylene copolymer characterized by carrying out melting 
kneading processing with a stabilizer after that. 
[0010] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. First, with a polymerization 
machine, the rough POM copolymerization object particulate matter concerning this invention is obtained, grinds 
the discharged rough POM copolymer, and is obtained. It is the polymerization object which the rough POM 
copolymer used the polymerization catalyst and was manufactured here, and is obtained in more detail by 
making the annular acetal like a trioxane into the main monomer, and copolymerizing under existence of a cation 
activity catalyst by making cyclic ether or an annular formal into a comonomer. The cyclic ether or the annular 
formal used as a comonomer here is a ring compound which has the connection carbon atom and oxygen atom 
of a lot at least, for example, ethylene oxide, 1, 3-dioxolane, 1 and 3, 5— trio KISEPAN, a diethylene— glyco I 
formal, a 1 ,4-butanediol formal, 1, 3-dioxane, propylene oxide, etc. are mentioned. Comonomers desirable 
especially are ethylene oxide, 1, 3-dioxolane, a diethylene-glycol formal, and a 1 ,4-butanediol formal, the 
trioxane the amount used of whose is the main monomer — receiving — 0.1 -20-mol % — it is 0.2-10-mol % 
preferably. 

[0011] Although a general cationic polymerization catalyst is used as a polymerization catalyst used for 
copolymerization of this main monomer and a comonomer Lewis acid and its derivative are specifically 
mentioned first. Especially Boron, Halogenides, for example, 3 fluoridation boron, such as tin, titanium, Lynn, an 
arsenic, and antimony The coordination compound of a tin tetrachloride, a titanium tetrachloride, a phosphorus 
pentachloride, 5 fluoridation Lynn, a 5 fluoridation arsenic and antimony pentafluoride, these salt compounds, 
and these complex compounds, for example, 3 fluoridation boron and an organic compound, is suitable. 
Moreover, the proton acid and its derivative other than Lewis acid can be mentioned, and these ester, for 
example, the 3rd class butyl ester of the Per Krol besides being more specifically trifluoro methansulfonic 
acid, the Per Krol acid, etc. and the anhydride of proton acid, for example, acetyl par clo RATO etc., are 
suitable. Moreover, polyacids, such as a heteropolyacid and an isopolyacid, can be mentioned and 
molybdophosphoric acid is specifically suitable. In addition, an ion pair catalyst is mentioned as a suitable thing, 
and triethyl oxonium hexa phosphate, triphenylmethyl hexafluoro ARUZENATO, etc. are mentioned. 
[001 2] The coordination compound of 3 fluoridation boron or 3 fluoridation boron, and organic compounds (for 
example, ether etc.) is the most common especially. Moreover, proton acid, such as a heteropolyacid and an 
isopolyacid, has the high activity as a catalyst, and since it is easy to obtain the rough POM copolymer of high 
quality in the little amount of catalysts and easy to carry out deactivation-ization of a catalyst, that which 
made the catalyst one sort or two sorts or more of mixture chosen from this compound, and carried out the 
polymerization is desirable [ the rough POM copolymer concerning this invention ]. Moreover, when using Lewis 
acid, such as 3 fluoridation boron, as a catalyst, the addition has desirable 10-25 ppm to a raw material 
monomer. Moreover, in order to obtain the rough polyoxymethylene copolymer of high quality, it is desirable to 
use the monomer of 10 ppm or less of moisture contents. 

[0013] Moreover, for molecular-weight accommodation of the rough POM copolymer obtained by 
copolymerization, if required, optimum dose addition can be carried out and the polymerization of the acetal 
compound like a suitable chain transfer agent, for example, a methylal, and dioxy methylene wood ether etc. ca 
be carried out. Moreover, can be manufacture also carrying out under existence of the hindered phenol system 
compound which is an antioxidant, and since manufacture of the rough POM copolymer obtained by this 
copolymerization is effective when presenting a last stable chemically-modified degree with the POM copolym* 
which controlled the oxidative degradation of the POM copolymer under the elevated temperature in the 
process following the oxidative degradation of the generation POM copolymer under polymerization, or this etc 
and held high quality, it is suitable as a rough polyoxymethylene copolymer concerning this invention. 
[0014] Manufacture of the rough POM copolymer by copolymerization can be conventionally performed by a 
well-known facility and a well-known approach. That is, they are possible also for any, and although a melting 
polymerization, the melting bulk polymerization of a batch type and continuous system, etc. are good at all, its 
continuous system bulk-polymerization approach of obtaining a solid-state powder-like polymer with progress 
of a polymerization using a liquid monomer is industrially common, and they are especially desirable. In this 
case, an inactive liquid medium can also be made to live together if needed. Moreover, as polymerization 
equipment, a ko kneader, a 2 shaft screw-type continuous extrusion mixer, a 2 shaft paddle type continuous 
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mixer, etc. are usable. 

[0015] Although the rough polyoxymethylene copolymerization object particulate matter concerning this 
invention grinds the rough POM copolymer obtained as mentioned above and gives specific particle size 
distribution and a specific surface structure, it needs to perform deactivationHzed processing of the 
polymerization catalyst included in this in front of this grinding or in the back. Next, it is characterized by 
carrying out melting kneading and stabilizing this POM copolymerization object particulate matter with a 
stabilizer. Here, the ground rough POM copolymer needs to be what satisfies the particle-size-distribution 
property specified by following the (1) - (2), and a surface pore property. 

(1 ) The component exceeding the particle size of 1.0mm is 10 - 50 %of the weight, the average diameter of the 
surface pore of the above-mentioned (l^a) component is 4 micrometers or more, the whole pore product with a 
diameter of 4 micrometers or less is 50% or less among the whole surface pore product of the above-mentioned 
(1 -b) component, and a component with a (2) particle size of less than 0.18mm is 30 or less %of the weight. 
[0016] Even if the component exceeding the particle size of 1.0mm is 10 -50 %of the weight in the above- 
mentioned particle-size-distribution property and the pore property of the front face of a particulate matter 
and a component with a particle size of less than 0.18mm is 30 or less %of the weight When the average 
diameter of surface pore does not fulfill the conditions which the whole pore product with a diameter of 4 
micrometers or less becomes 50%or less among 4 micrometers or more and the whole surface pore product, 
deactivation of a catalyst is not fully performed, but the amount of non-stabilizer in a polymer increases, and 
lowering of thermal stability is brought about. Moreover, the same debasement is brought about when there are 
more components exceeding the particle size of 1.0mm than 50 % of the weight, even if it fulfills a convention of 
the above-mentioned surface pore property. On the other hand, even if it fulfills the convention of the above- 
mentioned surface pore property, the problem that the amount of components exceeding the particle size of 
1 .Omm is less than 10 % of the weight, or the raw material interlocking nature to an extruder falls when the 
amount of components with a particle size of less than 0.18mm exceeds 30 %of the weight, it becomes 
impossible to perform stable operation and workability falls remarkably generates and is not desirable. 
[0017] The combination of this particle— size-distribution property and a surface pore property The quality, 
especially its amount of instability ends of the rough POM copolymerization object particulate matter obtained 
by grinding after grinding and performing deactivationHzed processing of a catalyst, or this deactivationHzed 
processing, From a viewpoint of satisfying both of the operability of the stabilization process which carries out 
melting kneading and stabilizes the ground rough POM copolymerization object with a stabilizer, this invention 
persons inquire wholeheartedly and find out. Namely, although the phenomenon in which the effectiveness of a 
deactivationHzed reaction fell remarkably was checked until now and needed the limit of mean particle diamete 
when the particle size of a rough POM copolymerization object particulate matter exceeded 1.0mm (1-a)By 
making conditions fulfill simultaneously, the particle-size dependency of quality becomes small, even if the thin^ 
of the diameter of a large drop exists, deactivationHzation with a good catalyst is attained, therefore the burde 
in a grinding process and a limit are eased, and and (1H>) can be tied to improvement in operability. Moreover, 
limit relaxation of the existence of the diameter of a large drop suppresses the whole diameterHzation of a 
granule, and leads also to the improvement in extruder operability at a stabilization process. In addition, even if 
it pulverizes deactivation of a catalyst not after a prompt reaction but after deactivationHzed processing 
initiation, it can acquire sufficient effectiveness. 

[0018] At a grinding process, the case where the pore on the front face of a flake is crushed is seen with 
destruction of a polymer piece (flake). Originally by this, the pore on the front face of a flake which was a big 
aperture becomes small. In being extreme, the pore distribution comes to present bimodality. Therefore, in 
performing the above-mentioned grinding, it is required to lose most of abrasion of surface pore and lock out b 
selection of grinding equipment or accommodation of the operating condition, and it will not be limited especial! 
if it is the grinder which can lose most of this abrasion and lock out. For example, a pin mill, a rotary mill, a 
hammer mill, a jaw crasher, a feather mill, a rotary cutter mill, a turbo mill, or a classification type impact grinde 
is used, and a particle— size— distribution property and a surface pore property can be controlled by the screen 
separately prepared by the screen mesh and/br the request which were prepared in the rotational frequency o 
a grinder, path clearance, and a grinder. 

[0019] If the case where a pin mill is used as a desirable grinder is taken for an example, the particle-size- 
distribution property which this invention specifies, and a surface pore property can be acquired, for example b 
the following grinding approaches. It grinds by the momentary and powerful force by making it collide 'with the 
plate which was made to rotate at high speed what gave many pins to the perimeter of two or more discs fixed 
to one revolving shaft in the grinding interior of a room, and hit the flake, and prepared the flake in the 
perimeter. A flake receives stroke grinding repeatedly until it becomes the magnitude which passes through tht 
screen installed in the wall. Thus, the particulate matter which has the target configuration is obtained by the 
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obtained particulate matter front face hardly wearing out the pore obtained from the detailed opening inside a 
flake, and adjusting suitably the gap of the number of pins in equipment, a pin configuration, a disc rotational 
frequency, a screen mesh size, a pin, and a screen. Accommodation of the gap of a screen mesh size, a pin, and 
a screen is especially important. Although a numeric value changes with equipment to be used, a screen mesh 
size influences a particle-size-distribution property, and can mainly control particle size distribution by setting 
it as the suitable range. M oreover, if the average diameter of surface pore will become small if the gap of a pin 
and a screen mesh influences a pore property and becomes small, and it becomes large, the average diameter 
of surface pore will mainly become large. And the property of (1-b) of the diameter component front face of a 
large drop exceeding the particle size of 1 .Omm becomes settled from the suitable relation of the gap of a pin 
and a screen mesh in a screen mesh-size list. In addition, since the relation of the gap of a pin and a screen 
mesh is changed in the property and screen mesh-size list of (1-b) by the model of grinder, it is desirable to set 
these up so that a target property may be beforehand acquired by trial. 

[0020] Moreover, in deactivation-izing the residual catalyst included in the rough POM copolymer or rough POM 
copolymerization object particulate matter discharged from the polymerization machine, an approach well- 
known as the deactivation-ized approach can be used. For example, each method of contacting the water 
solution or solvent solution containing a basic compound to this using the **** approach for a large quantity 
thru /or small quantity and basic gas etc. is usable. As a quencher usable as a water solution or a solvent 
solution, each well-known alkali is effective, for example, the oxide of ammonia, various kinds of amine 
compounds, alkali metal, or alkaline earth metal, a hydroxide, an organic-acid salt or an inorganic-acid salt, 
trivalent phosphorus compounds, etc. are mentioned. It is desirable to carry out wet grinding and to acquire the 
particle— size-distribution property like the above while the water solution of a basic compound organic [, such 
as triethylamine, triethanolamine, a sodium carbonate, and a calcium hydroxide, ] or inorganic is used for the 
deactivationHzed processing agent which was suitable also in especially inside. Still more preferably, this 
deactivation-ized processing agent is added from just before the rough POM copolymer exhaust port of a 
polymerization machine before a grinder inlet port, grinding under existence of a quencher is desirable and, 
thereby, the rough POM copolymerization object particulate matter of high quality can be obtained. 
[0021] As for the rough POM copolymerization object particulate matter by which deactivation processing was 
carried out after grinding or it was processed catalyst deactivation-ization and ground, washing, desiccation, 
etc. are performed if needed. In this invention, although a rough POM copolymerization object particulate matte 
with few quality instability ends is obtained by grinding a rough POM copolymer to a particulate matter with a 
specific particle-size-distribution property and a surface structure while performing deactivation-ized 
processing of a catalyst like the above, it is presenting the following stabilization process with that whose 
amount of instability ends is 0.1 - 0.8% preferably especially. In addition, after the amount of instability ends of 
the rough POM copolymerization object particulate matter specified here puts 1g of these particulate matters 
into a proof-pressure well-closed container with 100ml of 50%methanol water solutions containing 0.5%of the 
weight of ammonium hydroxide and heat-treats them for 45 minutes at 180 degrees C, it carries out 
quantitative analysis of the amount of the formaldehyde which cooled and carried out decomposition elution 
into ejection and liquid, and shows it by weight %to a particulate matter. 

[0022] It is ground so that it may become a specific particle-size-distribution property and a surface pore 
property like the above, and without passing through the decomposition clearance process for the instability 
end usually performed substantially, melting kneading processing is promptly carried out with a stabilizer, and 
the rough POM copolymerization object particulate matter by which the residual catalyst was deactivation — 
ization-processed is obtained as a stabilization polyoxymethylene copolymer. 

[0023] Although especially the stabilizer used here is not restrained and each well-known stabilizer can use it, 
generally an antioxidant and a heat-resistant stabilizer are used together. As an anti-oxidant, for example A 
1,6-hexanediol-screw [3-(3, 5-G t-butyM-hydroxyphenyl) propionate], P entaerythrityl tetrakis [3-(3, 5-G t- 
butyl-4-hydroxyphenyl) propionate], Triethylene glycol-screw [3-(3-t-butyl-5-methyl-4-ftydroxyphenyl) 
propionate], N, and N'-hexa methylenebis (3 5-G t-butyl-4-hydroxy-thinner MAMIDO) etc. is mentioned. 
[0024] As a thermostabilizer, metal salts of the higher fatty acid which has substituents, such as a higher fatty 
acid like stearin acid or a hydroxy! group, such as a hydroxide of polyamides, such as triazine compounds, such 
as a melamine and melamine-formaldehyde condensate, Nylon 12, and Nylon 610, alkali metal, or alkaline earth 
metal, a carbonate, phosphate, acetate, and an oxalate, etc. are mentioned, for example. 
[0025] In addition, according to the object, combination of other additives of various kinds of is possible to the 
stabilization polyoxymethylene copolymer concerning this invention, for example, the bulking agent of the shap 
of a weatherability (light) stabilizer, lubricant, lubricant, a nucleating additive, a release agent, an antistatic 
agent, a color, a pigment, other organic polymeric materials, fibrous [ inorganic and organic ], tabular, and a 
powder etc. can be blended with it. Generally melting kneading with a stabilizer etc. is performed using an 
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extruder. 
[0026] 

[Example] Although an example and the example of a comparison are shown below, as for this invention, it is 
needless to say that it is not what is limited by these. 

(Examples 1-4, examples 1-3 of a comparison) Using the 2 shaft paddle type continuous system polymerization 
machine, a trioxane and 2.5 %of the weight (all inside of a monomer) of 1 and 3-dioxolanes were supplied 
continuously, it mixed with the comonomer, 1 chosen from a boron trifluoride, molybdophosphoric acid, and 
perchloric acid was supplied, and the polymerization was carried out as a catalyst. The water solution which 
contains 500 ppm triethylamine in the exhaust port of a polymerization machine as a catalyst quencher is 
supplied, and making the rough polyoxymethylene copolymer of the polymerization object discharged from an 
exhaust port contact promptly, and performing deactivation-ization of a catalyst, it introduces into the pin mill 
which attached a screen mesh, and grinds. After having been discharged from the grinder, introducing the slurry 
containing a rough POM copolymerization object particulate matter and a catalyst quencher into the reservoir 
tank and fully advancing deactivationHzed processing, dehydration and desiccation were performed and the 
rough POM copolymerization object particulate matter which has the particle— size— distribution property 
respectively shown in a table 1 and a surface pore property was obtained. The gap of a pin and a screen 
adjusted the particle-size-distribution property and the pore distribution property in the mesh-size list of a 
screen. Without passing through the decomposition clearance process of the instability end generally performed 
about the rough polyoxymethylene copolymerization object particulate matter obtained by the above-mentionec 
approach, pentaerythrityl tetrakis [3 -(3, 5-G t-butyMHiydroxyphenyl) propionate] 0.5 % of the weight and 0.1 » 
of the weight of calcium stearates were mixed as a stabilizer, and the stabilization polyoxymethylene copolymer 
of a pellet type was obtained by carrying out melting kneading with an extruder. An assessment result is shown 
in a table 1. In addition, the assessment approach and the criteria are as follows. 
[P owder property] 

-Two or more metal screens from which an opening differs separated the particle-size-distribution property 
sample, and the weight fraction estimated. 

- the characterization of pore — diameter distribution of pore volume and pore was measured with common 
method-of-mercury-penetration equipment. On measurement, since the pore diameter would have measured 
0.1 micrometers or less of that compression grinding of a sample may take place, and 100 micrometers or more 
of sample openings, the pore diameter distribution curve acquired about 0.4-micrometer or more field 20 
micrometers or less estimated. 

[Thermal stability of a stabilization polyoxymethylene copolymer] The decrease of weight when heating 5g of 
stabilization polyoxymethylene copolymers for 45 minutes at 220 degrees C among air is measured, and the 
weight percentage reduction per for 1 minute {%! shows. 
[Extrusion nature] 

- The stabilizer was mixed to the raw material interlocking **** polyoxymethylene copolymerization object 
particulate matter, the blowdown situation of the raw material interlocking situation to an extruder and the 
stabilization polyoxymethylene from an extruder when carrying out melting kneading with an extruder was 
observed, and it evaluated in four steps of following A-D. 

A: Interlocking and a blowdown strand are stabilized. 

B: Although poor interlocking arises and fluctuation of the size of a strand is seen occasionally, operation stabl- 
enough is possible. 

C: Fluctuation of interlocking is a little large and a strand piece also produces fluctuation of the size of a stram 
occasionally in size. 

D : Fluctuation of interlocking is sharp, on the whole, the amount of interlocking is also low, and a strand cannot 
be lengthened normally. 

- The difference of the maximum of the motor current value at the time of motor-load amplitude extrusion, anc 
the minimum value (a unit is ampere) 

- The difference of the maximum of the indicated value of the resin pressure meter installed just behind the 
screw head of a resin pressure range-of-fluctuation extruder, and the minimum value (a unit is kg/cm2) [00271 
[A table 1] 
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[0028] 

[Effect of the Invention] When a predetermined particle-size-distribution property and a predetermined surface 
pore property were given to rough POM of the polymerization object discharged from the polymerization 
machine, it turned out that end processing is not needed but a stabilization POM copolymer can be efficiently 
obtained regardless of mean particle diameter. 



[Translation done.] 
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